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BIOLOGICAL NOTES ON DROSOPHILA 
GUTTIFERA (DIPTERA: DROSOPHILIDAE), 

A CONSUMER OF MUSHROOMS 1 

Britt Bunyard, B. A. Foole^ 

ABSTRACT: Information is given on the life history and larval feeding habits of Drosophila 
guttifera, a species previously considered to be strictly mycophagous. Laboratory rearings 
indicate that larvae of this species can be polyphagous. 

Patterson and Stone (1952) listed Drosophila guttifera Walker, a wide 
ranging species in the eastern and midwestern states, as “being so rare as 
to have nothing known about its life cycle.” However, they felt that it was 
probably mycophagous. 

The purposes of the present study were to elucidate the life history of 
D. guttifera , describe its larval feeding habits, and to determine whether 
the species is truly mycophagous. 

MATERIALS AND METHODS 

Adult Hies were reared from larvae occurring in sporophores of gill- 
bearing mushrooms collected in an old field that is part of the Kent State 
University campus in Portage County, Ohio. Sporophores were placed 
in breeding containers containing a layer of moistened peat moss to 
allow emergence of adults. To establish a laboratory colony, adults 
emerging from the field-collected mushrooms were transferred to breed- 
ing jars containing pieces of the commercial mushroom Agaricus his- 
porus Singer. Adults emerging from commercial mushrooms were then 
placed in vials containing Instant Drosophila Medium (Carolina Bio- 
logical Supply) and allowed to cycle. Subsequent rearings utilized such 
“unnatural” foods as decaying lettuce, bananas, and tomato juice. 

We determined oviposition preference by offering females different 
food substrates and recording the numberofeggs deposited on each sub- 
strate. For this study, an isoline was developed by allowing a virgin 
female to mate with only one male. All adults used in the preference tests 
were of this isoline reared on Instant Drosophila Medium. 

The substrate was nutrient agar to which was added (while still 
liquid) homogenized aliquots of four different food sources: commercial 
mushroom, iceberg lettuce, tomato juice, and banana. Each of the liquid 
mixtures of food and agar was poured into a sterile petri plate and 
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allowed to solidify. The ratio of sustrate to agar was 10:1 as measured by 
volume. Plates of pure agar were also poured to the same heights as those 
with food. Once solidified, four 2.0 cm diameter discs were cut from each 
of the agar plates. A disc taken from each of the food/agar plates were 
placed in holes of corresponding diameter and depth in the plain agar 
plates. As a control, discs of pure agar were used. Ten gravid, non- 
anesthetized females were then added to all test plates and allowed to 
oviposit for 24 hrs. at 27° C. Adults were then removed, and the number 
of eggs occuring on each substrate counted. Each test was replicated five 
times. Females were not used in subsequent tests. 

Voucher specimens have been deposited in AMNH and USNM. 

RESULTS AND DISCUSSION 

Adults ofZ). guttifera , were reared only from sporophores of Collybia 
dryophila (Bull, ex Fr.) Kummer (Tricholomataceae) and Psilocybe poly - 
trichophila Pk. (Strophariaceae) out of 44 different species of field-collected 
mushrooms held in emergence chambers (Bunyard and Foote, 1990). 
Life history data obtained for flies reared on Instant Drosophila Medium 
are given in Table 1. 

Adult flies were successfully reared from all four food substrates as 
well as from plain agar on which a culture of baker s yeast was actively 
growing. In contrast, all larvae placed on pure agar died before form- 
ing puparia. 

Tests to determine preference of oviposition site (Table 2) showed 
mushrooms to be the preferred food substrate. The lettuce substrate was 
also frequently selected, but the banana and tomato juice substrates were 
poorly utilized. 

The laboratory rearings, particularly the frequent use of rotting let- 
tuce as an ovipositional site, lead us to suggest that D. guttifera , may be 
capable of utilizing decaying plant material in nature and thus is not 
necessarily restricted to a fungal diet. Of course, countering that sugges- 
tion is the fact that adults have only been reared under natural con- 
ditions from larvae feeding in mushrooms. 
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Table 1. Life history data from Drosophila guttifera reared on Instant Drosophila Medium at 
27° C. (Mean and 1 S. D.) 



Incubation Period 


3-4 days (x = 3.2 ± 0.5, n = 30) 


Larval Period 


4-5 days (x'= 4.4 ± 0.4, n = 40) 


Prepupal Period 


2.0 days (n = 4) 


Pupal Period 


5-8 days (x = 6.0 ± 1.0, n = 28) 


Adult Longevity 


28-45 days (x = ± 3.8, n = 23) 



Table 2. Results of oviposition preference tests. Tests were conducted at 27° C for 24 hrs. and 
involved 50 females. 



Number of eggs laid on each substrate 



mushroom banana tomato lettuce agar 

185 13 15 125 12 
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(Continued from page 160) 

In notes of local entomological interest Dr. Paul Schaefer followed up on a discussion 
at the November meeting. He showed a number of photographs by Dwight Kuhn of Dex- 
ter, Maine showing Polistes wasps that had been parasitized by the strepsipteran, Xenospec- 
kii. Few in the audience had ever seen a strepsipteran, let alone pictures of the fleeting, 
free-living adult male mating with the grub-like parasitic female still within the abdomen 
of the host wasp! We all came away realizing that this odd insect is more common than first 
thought and no doubt paper wasps will be examined more closely this summer as a 
result. 
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